Beta-escin, a natural triterpenoid saponin from Chinese horse chestnut seeds, depresses HL-60 human leukaemia cell proliferation and induces apoptosis.
Beta-escin, a natural triterpenoid saponin isolated from the seed of the horse chestnut, is known to generate a wide variety of biochemical and pharmacological effects. The purpose of the present study was to examine the apoptotic and antiproliferative activity of beta-escin in HL-60 human acute myeloid leukaemia cells. Antiproliferative activity was examined by soft agar colony assay and the trypan blue exclusion method. Apoptotic activity was evaluated by morphological analysis, annexin V analysis, DNA fragmentation analysis and flow cytometry cell cycle analysis. The results showed that beta-escin caused a significant inhibition of HL-60 cell proliferation in a dose- and time-dependent manner. Morphological evidence of apoptosis, including vacuolization, apoptotic nuclei fragmentation and apoptotic body formation, was observed in cells treated with 30 microg mL(-1) of beta-escin for 24, 48 and 72 h. A significant increase in the population of annexin V+ and PI- cells (early apoptotic) among the total cells was observed in cells treated with beta-escin (30-50 microg mL(-1)) for 24 h (P<0.001). Typical DNA ladders, DNA with a unit length of about 180 bp, were detected in cells treated with beta-escin (30-50 microg mL(-1)) for 48 h by agarose gel electrophoresis. Flow cytometry cell cycle analysis revealed that beta-escin (30-50 microg mL(-1)) induced G1-S arrest and led to a significant accumulation of the sub-G1 population in HL-60 cells (P<0.05). Taken together, the results demonstrate that beta-escin is a potent natural inhibitor of cell proliferation and inducer of apoptosis in HL-60 acute myeloid leukaemia cells. The results indicate that beta-escin may be a useful candidate agent for exploring potential antileukaemic drugs.